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In This IssueThe GPCR in Full—Live and Bound
PAGE 1258
Coin et al. address the question of how GPCRs interact with ligands in cellular context
using systematic photo- and chemical crosslinking to study native interactions between
a receptor and its agonist.
NPC Flexes to Fit
PAGE 1233
Bui et al. determine the scaffold structure of the cytoplasmic and nuclear rings of the
human nuclear pore complex (NPC) using electron microscopy, crosslinking, and
mass spectrometry. The results suggest a model for how Nup107 oligomerization
modulates pore diameter in response to cargo size.Once Thwarted, Whi Bother with Sex?
PAGE 1244
Budding yeast cells that are exposed to pheromone shift from budding to mating. However, if mating doesn’t occur and pher-
omone exposure continues, the cells go back to budding. Caudron and Barral find that prolonged pheromone exposure leads
to gradual formation of super-assemblies of the protein Whi3, which serve as a cellular memory maintaining budding on sub-
sequent pheromone exposure.
Where Affinity Doesn’t Matter
PAGE 1270
Intramembrane proteases (IM), like rhomboid and g-secretase, function where both enzymes and substrates are constrained.
Using an inducible membrane reconstitution system to quantitatively analyze rhomboid IM proteolysis, Dickey et al. make the
surprising discovery that, unlike most soluble enzymes, rhomboid proteases do not have a strong affinity for their substrates.
Instead, the reactions appear to be under kinetic control.
Turning the Tables on TB through Tryptophan
PAGE 1296
Limiting essential amino acids offers one approach to curtailing bacterial growth. However, Zhang et al. show that, whenmac-
rophages attempt to limitM. tuberculosis growth by limiting its tryptophan supply, the bacteria respond by synthetizing tryp-
tophan de novo. Inhibition of bacterial tryptophan biosynthesis with a small molecule boosts immune-mediated killing of the
bacteria.
Routing Resistance
PAGE 1309
Resistance to new generation androgen receptor (AR) antagonists is an emerging clinical problem in prostate cancer
treatment. Arora et al. show that resistant tumor cells can escape AR blockade by turning on expression of the related gluco-
corticoid receptor, which functionally substitutes for AR to drive growth, thus identifying GR as a potential therapeutic target.
All Roads Lead to Eating
PAGE 1337Mapping brain circuits that influence food consumption is important for understanding
conditions such as obesity and anorexia. Betley et al. performed concerted anatomical
and optogenetic brainmapping the wiring configuration of neurons that foster resistance
to weight loss. They find that AGRP neurons use parallel, redundant projections to
multiple brain areas that orchestrate voracious eating in an extended circuit that medi-
ates behavioral responses to hunger.
Tregs Rehab Muscle
PAGE 1282
Known as potent suppressors of immune responses, Foxp3+CD4+ regulatory T (Treg)
cells are being rediscovered as regulators of nonimmunological processes. Burzyn
et al. find a population of Treg cells accumulating in injured skeletal muscle where
they promote repair by controlling both immune and nonimmune cells.Cell 155, December 5, 2013 ª2013 Elsevier Inc. 1191
Rhythm Is Gonna Get You
PAGE 1323
Circulating glucocorticoids influence emotional behaviors, and their levels exhibit a
robust circadian rhythm. Ikeda et al. find that a common age-related hyperplasia in
the adrenal gland correlates with an enhancement of circadian glucocorticoid oscilla-
tions and reduced anxiety. Secreted opioid peptides act as ligands for an adrenocortical
b-arrestin-biased chemokine receptor to mediate these changes.Stem Cell Modeling of Parkinson’s Pathogenesis
PAGE 1351
Initial Parkinson’s disease (PD) symptoms result from loss of dopaminergic neurons in
the midbrain. Using isogenic human stem cell models, Ryan et al. show that the a-syn-uclein A53T mutation, which causes familial PD, increases reactive nitrogen species to induce aberrant S-nitrosylation of the
transcription factor MEF2C. The resulting disruption of the MEF2C-PGC1a transcriptional network impedes neuronal re-
sponses to mitochondrial stress and thus contributes to apoptotic death.The Scent of a Human
PAGE 1365
Mosquitoes use both CO2 and skin odor to find humans. Tauxe et al. show that the same neurons—and likely the same
receptors—that detect CO2 also detect skin odor. Virtual screening of a small-molecule library pointed to molecules
that can bind these neurons, including an inhibitor that masks skin odor and an activator that traps mosquitoes as effectively
as CO2. These compounds may offer safe and pleasant-smelling tools for control of mosquito-borne diseases.Tearing Down TFs to Build Up Expression
PAGE 1380
Several transcription factors are regulated by the ubiquitin-proteasome system, which can either inhibit transcription by
degrading activators or promote expression by removing repressors. Catic et al. create a genome-wide proteolysis map
and find a correlation between degradation of DNA-bound proteins and active gene promoters. Particularly high rates of
protein elimination were observed at nuclear-encoded mitochondrial genes, where removal of the corepressor NCoR1
was required for optimal mitochondrial function.Protein Zero for Circadian Transcription
PAGE 1396
The cyanobacterial circadian clock generates genome-wide transcriptional oscillations, and Markson et al. identify RpaA
as the master regulator of global circadian gene expression. Phosphorylated RpaA integrates signals from a known protein
oscillator to control the expression of a small set of circadian effectors that, in turn, orchestrate genome-wide transcriptional
rhythms showing how the dynamics of gene expression during the circadian cycle rely on temporal dynamics of specific gene
clusters.Wheres and Whens of Message Methylation
PAGE 1409
Some mRNAs are methylated on adenine bases, referred to as m6A modifications. Schwartz et al. have generated near-
single-nucleotide resolution maps of m6A accumulation and loss during yeast meiosis. The extent and temporal dynamics
of methylation are determined by sequence and are controlled via meiotic genes regulating the subcellular localization of
the m6A methyltransferase complex.Strobe Lighting on Dynamic Responses
PAGE 1422
Signaling pathways are thought to encode information in their dynamics of activation. To directly probe how a cell interprets
different dynamic patterns, Toettcher et al. engineer an optogenetic control for the Ras-Erk pathway. By stimulating cells with
different frequencies and pulses, the authors show that Ras-Erk efficiently propagates signals with timescales ranging from
4 min to several hours and reveal downstream targets that differentially respond to transient versus sustained signaling.Cell 155, December 5, 2013 ª2013 Elsevier Inc. 1193
